Patients suffering from advanced dementia who have difficulties in eating and swallowing are often tube fed (TF). They suffer, on most occasions, from additional diseases. The effect of tube feeding in advanced dementia patients is controversial and is largely discussed in the medical literature. The purpose of the present study, is to report the effect of tube feeding on the survival time in patients with advanced dementia who suffered from additional diseases. One hundred and forty nine patients with Functional Assessment Stage of Alzheimer Disease (FAST) stage 5>, hospitalized in skilled geriatric nursing department between July 2008 and December 2011 were included in the study. Oral and tub feeding was decided following the evaluation by speech therapists at admission. 99 (66.5%) of the patients were tube fed and 50 (33.5%) received oral feeding at admission. The mean age was 80 ± 11. Sixty four percent of the patients were admitted from general hospitals. Comorbidities were significantly higher in the tube fed group, median survival time was 164 days. The median survival time of the OF group was 78 days (χ 2 = 0.94; p = 0.33). Prevalence of tube feeding increased significantly from 53.85% to 90.9% in patients with 3 risk factors such as pressure ulcers, low Hgb and low BMI. The survival time of the tube fed patients was longer compared to patients who were orally fed. Tube feeding in patients with dementia continues to be controversial, and additional researchable data are helpful in the decision to insert a tube.
Introduction
Elderly people with advanced dementia frequently suffer from eating and swallowing difficulties, and as a result, the liquid and caloric intake is very low, and as to be expected, weight is lost [1] . The benefits and disadvantages accompanying the feeding problems in patients with dementia are thoroughly discussed [2] . The decision to insert a tube for feeding is usually made due to the incapability of the patient to eat or to drink, and with the consent of the family.
Mitchell et al., followed 323 residents with advanced dementia in nursing homes for 18 months, indicating 85.8% had eating problem. The six month mortality rate associated with eating problem was 38.6% [3] .
Finucane et al., have not found that tube feeding (TF) in patients with advance dementia prevents aspiration pneumonia, prolongs survival time or improvement of pressure ulcers [4] . The American Geriatric Society (AGS) recently published five principles for physicians and patients should question regarding tube feeding decisions. The first recommendation preferred oral assisted feeding (OF) in patients with advance dementia [5] . A Cochrane systematic review reported by Sampson et al. resulted in insufficient evidence to suggest enteral tube feeding is beneficial [6] . Teno et al. reported that percutaneous endoscopy gastroscopy (PEG) feeding even increased the risk of pressure ulcers in nursing home patients with advanced dementia [7] . Adverse effects, such as aspiration pneumonia does occur in TF [8] . Although most of the studies found no benefits for TF, in advanced dementia patients, one third of them in USA nursing homes are tube fed [9] . A pilot study determined TF in a skilled nursing department significantly increased the survival time in comparison with those fed orally [10] . The different results may be explained by the severity of the associated illnesses in patients with advanced dementia.
Dwolatzky et al. showed improvement of survival time in a group of non-acute patients with long-term enteral feeding [11] .
There is a constant increase of dementia associated with eating problems. More knowledge of the course of the disease is helpful in determining the right decision, especially in issues and concerns regarding tube feeding.
The aim of the present study is to report the effect of TF on the survival of patients with advanced dementia also suffering from severe diseases; and to compare these with similar orally fed (OF) patients. The effect of specific risk factors on the survival period of TF patients was also examined.
Methods
Data were collected from the files of patients hospitalized in the skilled geriatric nursing department of the Herzog Hospital in Jerusalem between July 1, 2008, and December 31, 2011. Admission criteria to the Skilled Geriatric Nursing Department included patients bound to bed and having one or more of the following complications: extensive and deep pressure ulcers (grade 3 -4); terminal cancer requiring palliative care; renal failure requiring hemodialysis; oxygen dependence; non-invasive ventilation and tracheostomy.
The inclusion criteria of the hospitalized patients were the Reisberg's Functional Assessment Staging of Alzheimer Disease (FAST) phase 5 -7 [12] . The patients were admitted with TF while others were orally fed.
During the first week of hospitalization all patients underwent an evaluation of the feeding method (OF or TF), and the necessity for tube feeding. The evaluation was done by the speech therapist and assisted by the other professional staff of the department. If patients were able to swallow the tube was withdrawn and individuals were orally fed. Patients who were not able to swallow or to drink continued to be tube fed. A skin examination and the Norton scale were performed by the nurse. Physical examination including the Glasgow Coma Scale (GCS) was performed by a physician [13] . The dietitian assessed weight, BMI, and recommended the caloric and protein intake. The muscle strength and the cognitive state were evaluated by the physiotherapist and occupational therapist. The socioeconomic states of the patient's family were assessed by the social worker. Routine blood examinations (CBC and SMAC) were performed.
A structured questionnaire was completed for each patient by a physician upon admission. The data was collected from the medical, nursing, social and nutritional files and included the socio-demographic characteristics, comorbidities, use of urinary catheter, tube feeding, tracheostomy, as well as pressure ulcer assessment. Mental state assessment was difficult to perform in most cases, due to lack of verbal cooperation. Therefore, the Functional Assessment Staging (FAST), the Glasgow Coma Scale (GCS) and the Norton Scale were used. According to the FAST staging instrument, ascertaining of cognitive levels are: The Glasgow Coma Scale (GCS) measures consciousness (score ranging 3 -15, with a score of 5 -9 indicating vegetative state, whereas ≥10 indicates alertness. The Norton scale score assesses five risk-based items: sensory perception, physical, mental condition, incontinence, activities and mobility. The score range from 4 -24 points and a score of ≥14 is considered a high risk for developing PU's [14] .
Descriptive statistics, by feeding method (TF/OF) at study initiation are presented for all study participants. Logistic regression models were used to estimate the Odds Ratio (OR) and 95% confidence intervals (CI) for TF vs OF by study covariates. A multivariate logistic regression model was fitted for a select group of variables, which were chosen according to clinical standards at baseline. Variables entered included age, gender, Norton scale, Albumin, Hgb, BMI, FAST, GCS, urinary catheter. All variables were entered at the first stage and backward elimination was used to remove non-significant factors, the criterion for removal from the model was a p-value above 0.10.
The association between feeding method and survival time was assessed by the Kaplan-Meier model. All data were analyzed with SPSS software (version 17.0; Chicago, IL). All statistical tests were two-sided. A p value below 0.05 was considered significant.
The study was approved by the Helsinki Committee Herzog Hospital.
Results
One hundred forty nine patients were included in the study: 99 (66.5%) were with TF and 50 (33.5%) with OF at admission. The mean age of the entire group was 80 ± 11. The age of the TF patients was not significantly different from OF group (79.23 ± 11.19 vs 80.36 ± 10.04). The characteristics of the two groups were compared by univariant analyses and are shown in Table 1 . Sixty four percent of the patients were admitted from general hospitals, 19.5% from home and 15% from nursing care institutions. No significant differences in TF rates was observed between the patients admitted form the different places.
The underlying medical conditions were significantly higher in the TF group, such as: cerebrovascular accidents (CVA), chronic renal failure (CRF) and lung diseases ( Table 1 ). Parkinson's disease, diabetes mellitus, ischemic heart disease (IHD) and peripheral vascular disease (PVD) were not significantly different between the two groups.
The mean Functional Assessment Staging of Alzheimer Disease (FAST) was significantly higher in the TF group (6.54 ± 0.6 vs. 6.02 ± 0.5, p < 0.001). The mean Glasgow Coma Scale (GCS) (10.9 ± 2.99 vs. 13.8 ± 1.64, p < 0.001) and the total Norton score (8.75 ± 2.2 vs 11.04 ± 2.5; p < 0.001) were significantly lower in the TF patients compare to the OF patients.
Statistically significant higher prevalence of pressure ulcers (75% vs 25%), tracheostomies (91% vs. 9%) and urinary catheters (72% vs. 28%) were found in the TF patients.
The total lymphocyte count (TLC; 1727 vs 1448) and the hemoglobin levels (Hgb; 10.8 vs 10.23) were statistically higher in the TF group. In contrast, BMI was significantly higher in the OF group (22.9 vs 25.9) ( Table  1) . Serum albumin, cholesterol and total protein were not different in the two groups.
The median survival time of patients with TF was 164 days and that of the OF group was 78 days (χ 2 = 0.94; p = 0.33) (Figure 1) .
In the TF group patients with pressure ulcers, low Hgb and low BMI revealed higher, yet not statistically significant, median survival time in comparison with OF group (Table 2) .
Risk factors (i.e. pressure ulcers, low Hgb and low BMI) significantly increased the prevalence of TF from 53.85% with no risk factors to 90.9% with 3 risk factors ( Table 3) . 
Discussion
This study relates to advanced dementia patients also suffering, from other severe diseases including cerebrovascular accidents (CVA), chronic renal failure (CRF) and lung diseases. Due to these additional diseases patients were referred to the Department of Skilled Nursing. The tube fed group suffered from more complications including pressure ulcers, low Hgb level, use of urinary catheters and tracheostomies as compared to the oral fed patients. The cognitive and functional parameters had more pathologic values in the tube fed patients such as; higher FAST, lower GCS and lower Norton scores. Lower Glasgow Coma Scale (GCS) reflected the patient's low consciousness. This severe condition was the result of the persistent vegetative state following a traumatic event or an extensive ischemic brain accident. These patients are, in fact, unable to eat by mouth at all, due to lack of alertness as well as neurological impairment. The decision for oral assisted feeding does not arise in these cases. In contrast a patient, who was severely demented, although suffering from a large pressure ulcer in the sacrum, was orally assisted fed by the family or the staff. Families are enlisted to feed the patient or to recruit a private care taker.
The main result of the study is that the survival time of the TF patients was longer, yet not statistically significant. TF was beneficial in patients with specific risk factors, the median survival times such as low Hgb, low BMI and pressure ulcers, was higher in the TF group versus OF group.
The indication to insert a tube is simply to supply the patients with basic nutrition-calories and fluids-because there is no other alternative way to provide feeding. The patient reported suffered from aspiration pneumonia, malnutrition, functional decline and pressure ulcers, even before the insertion of a feeding tube. The ethical question was of survival versus ending life.
The study reflects that patients with advanced dementia suffer, in addition to decline in cognitive function and lower alertness, from multiple comorbidities such as: renal, lung and cardiovascular diseases, low BMI, low Hgb, pressure ulcers and the need of urinary catheter. These risk factors interact and complicate treatment of the patient's overall health condition.
The study limitations include the study's setting; conducted in a skilled nursing department rather than in the community or in nursing homes. It is associated with a selection bias towards sicker patients with higher comorbidities. Our control group is composed of patients who met department admission criteria. Therefore our results may not be generalizable to community or nursing homes patients.
Conclusion
The advanced dementia patients described in the study were unable to eat and to drink, suffered from additional diseases, and had a clear indication for tube feeding. Recognizing the existence of comorbidities with advanced dementia patients, the study concluded that the median survival period in the TF group was longer as compared to the OF patients.
